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1 H, DEPT-135 and 13 C Spectrum of compound 6a 11-12 15. Spectral detail of the di-O-aroylated product of 26-27 Dimedone (4a) with dithiodibenzoyl chloride (3) 16. Crystallographic summary for compounds 6a, 7a, 28 7b, 8b, 9b, 11d and 12b (Table 1) .
General experimental information:
All reactions were carried out under nitrogen atmosphere using dry solvents under anhydrous conditions, unless otherwise mentioned. Acetyl acetone, Dimethyl malonate, Diethyl malonate and Ethyl acetoacetate were distilled before use. Triethylamine was dried over calcium hydride and distilled under nitrogen atmosphere. Thin-layer chromatography (TLC) was performed on 0.25 mm silica gel plates (60 F254 grade) from Merck, and were analyzed using a 254 nm UV light. The chromatographic separation was carried out on 100-200 mesh silica gel. Melting points were obtained on electro-thermal apparatus and are uncorrected.
1 H NMR and 13 C NMR spectra were recorded on Bruker Avance 400 MHz instrument, and the chemical shifts are reported in parts per million (ppm) relative to tetramethylsilane, with J values in Hertz. The splitting patterns in 1 H NMR spectra are reported as follows: s = singlet; d = doublet; t = triplet; q = quartet; dd = doublet of doublet; bs = broad singlet; qt = quintet; dt = doublet of triplet; m = multiplet.
13
C NMR data are reported with the solvent peak (CDCl 3 = 77.0) as the internal standard. High-resolution mass spectra (HRMS) were recorded on a Waters Q-Tof micro TM spectrometer with lock spray source. Infrared spectra were recorded using a Nicolet 6700 FT-IR spectrophotometer.
The intensity data collection during X-ray crystallographic analysis was carried out on a Bruker AXS (kappa apex II) diffractometer 1 equipped with graphite monochromated Mo (K α ) radiation. The data were collected for θ up to 25 o for Mo (K α ) radiation. ω and φ scans were employed to collect the data. The frame width for ω was set to 0.5 deg for data collection. The frames were integrated and data were reduced for Lorentz and polarization correction using SAINT-Plus. The multi-scan absorption correction 2 was applied to the data. All structures were solved using SIR-92 and refined using SHELXL-97. 3 The molecular and packing diagrams were drawn using ORTEP-32 4 and Mercury 1.4.2. The non-hydrogen atoms were refined with anisotropic displacement parameter. All hydrogen atoms could be located in the difference Fourier map. However, the hydrogen atoms bonded to carbons were fixed at chemically meaningful positions and were allowed to ride with parent atom during the refinement. Structures of compounds 6a, 7a, 7b, 8b, 9b, 11d and 12b discussed in this manuscript were solved using X-ray crystallographic analysis. Their CCDC numbers respectively are 720188, 720189, 735538, 735540, 738524, 720186 and 720185 .
General procedure for the preparation of 2, 3-disubstituted benzothiophenes:
Method A: To a stirred suspension of sodium hydride (4 equiv.) in dry THF (5 mL)
was added a solution of the active methylene compound (2.2 equiv.) in dry THF (5 mL) at 0 °C drop-wise. After stirring for half an hour at that temperature, freshly prepared dithiodibenzoyl chloride (1 equiv.) in dry THF (5 mL) was added slowly, the mixture allowed to warm to room temperature, and stirring continued for another 96
hours. The reaction mixture was then admixed with 5N HCl, extracted with EtOAc (80 mL), the organic layer was washed with water (75 mL) and dried over anhydrous Na 2 SO 4 . It was filtered and the solvent was evaporated under reduced pressure to afford a residue which was chromatographed on silica gel using EtOAc /hexanes in a gradient mode to get substituted benzothiophenes.
Method B:
To an azeotropically dried mixture of cyclic 1,3 dione (2.2 equiv.) and SmCl 3 (0.2 equiv.) was added toluene (5 mL) followed by triethylamine, and the mixture was stirred at room temperature for 20 min. To this was added a solution of dithiodibenzoyl chloride (1 equiv. in Toluene:DMF, 14:1, 15 ml) drop-wise and the mixture was refluxed under anhydrous condition for 3 days. The reaction mixture was worked-up as discussed in Method A and the residue was chromatographed on silica gel using EtOAc /hexanes in a gradient mode to get substituted benzothiophenes. 172.5, 148.9, 130.9, 125.7, 124.9, 123.9, 122.9, 116.4, 113.3, 43.5, 42.7, 22.7, 22.4; IR (neat) 
I) Reaction

5-(3-hydroxybenzo[b]thiophen-2-yl)-3,3-dimethyl-5-oxopentanoic acid (7a)
Analytical data for 7a: R f (25% EtOAc /hexanes) 0.23; mp 106-109 °C; 198.9, 176.7, 162.5, 139.3, 130.3, 130.1, 124.8, 123.9, 123.2, 112.5, 50.2, 45.3, 34.0, 28.4 (2C) 
II) Reaction of dithiodibenzoyl chloride (3) with acyclic 1,3-diones (10a-d) a) With acetyl acetone (10a)
1,1'-(3-oxo-2,3-dihydrobenzo[b]thiophene-2,2-diyl)diethanone (11a)
Acetylacetone ( 
1-(3-hydroxybenzo[b]thiophen-2-yl)ethanone (13a)
Acetyl acetone (0.056 ml, 0.641 mmol) on reaction with dithiodibenzoyl chloride 145.3, 137.9, 132.8, 127.9, 125.0, 123.0, 122.0, 119.4, 61.4, 20.7, 14 
c) With dimethyl malonate (10d)
Dimethyl 3-oxobenzo[b]thiophene-2,2(3H)-dicarboxylate (11d)
Dimethyl malonate (0.37 mL, 3.2 mmol) on reaction with dithiodibenzoyl chloride III. Preparation of benzothiophenes 7a, 7b and 13a using 2-bromosulfenyl benzoyl chloride.
To a stirred solution of dithiodibenzoyl chloride (2.2 g, 6.41 mmol) in dry dichloromethane (20 mL) was added bromine (0.66 mL, 12.8 mmol) and the mixture was refluxed for 12 h. Dichloromethane and excess bromine were distilled off and the residue was chased with dry benzene (2 x 5 mL) to get 3.2 g of 2-bromosulfenylbenzoyl chloride as a brown solid which was directly subjected to reactions with various diones as follows:
2-bromosulfenylbenzoyl chloride (0.48 g, 1.9 mmol) in dry THF (5 mL) was added drop-wise to a cooled suspension of sodium hydride (2.2 equiv.) and 1,3-dione (1.1 equiv.) in dry THF (5 mL) and the mixture was stirred for 3 days at room temperature. The reaction mixture was then admixed with 5N HCl, extracted with EtOAc (80 mL), the organic layer was washed with water (75 mL) and dried over anhydrous Na 2 SO 4 . It was filtered and the solvent was evaporated under reduced pressure to afford a residue which was chromatographed on silica gel using EtOAc /hexanes in a gradient mode to get substituted benzothiophenes. Subjecting the diones 4a, 4b and 11a to this reaction led to the formation of benzothiophenes 7a, 7b and 13a in 55%, 40% and 50% yields respectively. 
